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(57) Abstract: Reduced FK228 represented by general formula (I) or salts thereof; histone deacetylase inhibitors, transferred gene 
expression potentiators and reactivation promoters comprising these compounds; and drugs containing the same as the active ingre- 
dient, wherein R 1 and R 2 are the same or different and each represents hydrogen or a thiol-protective group. Because of having a 
potent histone deacetylase inhibitory activity, these reduced FK228 and salts thereof are usable in preventing and treating various 
diseases in which deacetylation of histone participates and gene therapy for these diseases. 
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MftmFK 2 2 8 £<fcT>*^©M?i 

5 titSo 

(M.S. Finnin h, Nature 401, 188-193 (1999)) 0 ^Sliit&s 
-fe^Mbb* AizttT %Mffift*^fc£ # ftX^&o Zft 

^>^i©S^TO«U t^h>81# (H2A, H2B. H3MH4, §2 
;5H\ nrt^h>) 1 4 6 b p©DNA# 1 . 8 Hlfegt i^gfi-^fc* 
^tV-AT-feSo 3TbXh>&s £b* h Wi£!K©N;fc©IEfHffi# 
DNA^^S-ftM-r^^il^J; & N ^^l/^V-AiM»l^^o b* 

IbSJfo^b* h >^T-b^-5— e©!3#-raj^T-fe^;HbMii£;0¥ffiM^t £ D 
ff$5£frlT^3o b^ h>©r-b^-;Wb{±s bX h >tr>smWN3i(Dmfcmkl 

Wit, N*©mffi££l\ DNAtOffiI^i)S«i^tb N *^l/;tV-£©«i 
20 j£#^££tft£i:#;te>ftT^&o tots b^ h>CDJK&T-fe^;Wb(ix £© 

•r^t)t>7^u^v-A^©^'^b{c[q)^ai:#xe,tL•rv^So bfrb& 

#£>s T'-fe^Mb^ £©S&?ov^>$i3££^fb£-££>©a\ £fcs ^nt 

ct o t 2 £ £ ti % wm mm t zom £ mm vx ©a> c v>t b\ 
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-^^PISrStt^M^-TS (M¥7 - 6 4 8 7 H. Nakajima Ex 

p. Cell Res. 241, 126-166 (1998)) „ SSJT- Cg-a©5«c»E&*© k * h> 
^7*^5— ^IEg#J#«S&*lTl>3;^ FR 9 0 1 2 2 8M^ tXh> 

10 ^tiSISlCHSn!**. FR 9 0 1 2 2 8«J0tBu fl^rtfc^*^? 4 1**6 

*iera*&i±N ±fBBW*ji^rsfe©«i)KtftSfufc«e*s fr 9 o 1 2 2 8 
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(6) a (iv) ft^ms^itaa^DWr^AjitmiflcSzictt* 
#t&m*T-$?mtt5fe#Ttm#u, s«fl3-&«ftiBiiR-rsxg*j:rmigiRbfc 
a (iv) ^^tettzv^fr? j Ktt^snfi-raxei^tj, ±ib (5) sb 

(7) ±sa (i) - (3) ov>-rn^fci3tt©fl3^*fett*©ig*>e>*;ab^ 

(8) ±13 (i) ~ o) (D^-rtifrizmmoib'&vniztzizz 

O) mmmfrtisT, ±ib (i) ~ (3) ©^rft^fciMR©^^;^* 

(10) g^-?fc£±fB (9) &*©$A»te^©$8Si#&SJ£fc«B$S&fcte 
15 MMo 

(11) g^?tfE : ?^ffl-e&^±i3 (io) fB«©#A«fr?©S83iti&£iJ 
*fcttn«efli{iai«io 

(12) E3l»t:^»fi0, ±13 (1) ~ (3) ®l^riifrfcIB«0rts#»*fe 

d3) mmmzmnm®, ±§b (i) ~ (3) ©v^-rti^{ci3«©fb^sfe 

25 (14) Jft#^©|ft#3&J»'B^?&#fc:j3^TllllB*nS*>©-e»S> ±13 (1 
3) fc!B*©£iSo 

(15) B^g s jfc£tt&Ji N $t«^ ^gh^i^-fe^ IMfi 
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PROTECTIVE GROUPS IN ORGANIC SYNTHESIS, Second Edition, T.W. Greene, 
5 P.G.M.Wuts WILEY-INTERSCIENCE fc:B«$jiT 6 ftSo 
±135$ (I) ©ft^&ttu ^^M?i5J;"Of-a^tS-c5<^f:M^^ 

S©77i/*U&»ls *;^>>>Ai^ ^^j/«>Afi«©7;i/*»j±3g^Jijfi s 

is ^>i«ot*7$>i) s mm-m *^b**K*x mm 

20 ^©, ^^©ig^fc(i^M^j^^^^ 0 Jpx.t, znbvmmmtij&vo 

#$8IH©5$; (I) fc£«|fci\ 5£ (III) T*g|£*lMbiirtl (FK 2 2 8) ©^ 
x;i/7^f K*S£#g|8JLfcfc©"7?&oTv, l^(9>l)ISiFK2 2 8, 
FK 2 2 8f*-;i/fl:i:|!|incfci)«-e§5 (WTs Ht©*»l|8flj£«*«» 
25 UTFK 2 2 8 ?-*-)]sfct t> ^ 5 ) . 

*#BWtt*fcx »©FK2 2 8^#-;Mfc©»B:&&£Jl#-r£« #888 

©FK2 2 8^3— ^ft©*«*tttts FK2 2 8©^7^ Vl£&%WmT 
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£l*§£^tr£ tZ^Wltt&o Mmm&ommtii. II?»^FK 2 2 8^- 
15 SFK2 2 8fc:^inb^M~MTTN 15^ ft. JfSU<t±^It-lftS 

-s- iv, ^^;i/7^f vfa&ofcmtm ; &mb&mm&i o, shscs^ 
*&#t«^ aiKi&ftVs #^miig-fe>^-s in, ss^cdjStcs m*^m) o 

#$803© FK 2 2 8**-;W*©ffl»JK**fc&afca#K W^FK2 2 8 
20 £fc&*©:H&, A^qTfgT-^So M;U£s FK2 2 804 

^^©-oT'fe^FR 9 0 1 2 2 8t/S&> ^nMb^^D^r 

Ifc-f 6£££J;oTfi£££#T-£3o FR 9 0 1 2 2 8t>W££0U5 £ * D 

25 ")AWB 9 6 8 (FERM B P - 1 9 6 8 ) &mf Ztl&o F R 9 0 1 2 2 8 

tl^i±cfc!3^^{c(i#^¥7- 6 4 8 7 2^#CIB«©fc* D tbt SB£ 

g@;{p£>f§£££#T'#£o FR 9 0 1 2 2 84MM*n =t DSitA^T^^i: 
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^o&X\ FR 9 0 1 2 2 8»S§4ib5S^DWr'J £ AJRfcJR-fSM 

otiX\ 1^$fe£^&^$©FR9 0 1 2 2 8t)fffc£fcW*iJ-e&3o 
FK 2 2 8&, fl£*fi»©3firttfc:«fcD^fifc N ^t^fctftlS, £t)JI 
5 ttftCtt Khan W.Li, e>t£oT$&££tiTV^£& (J. Am. Chem. Soc, vol. 
118, 7237-7238 (1996)) tip DTMig-f S CI £#T-££ 0 

d u h\ ho^>^o y h\ trn y;v#D y h\ y;i/^D y f-n- 

^#fctt:&fcl©8irefca (PROTECTIVE GROUPS IN ORGANIC SYNTHESIS, Seco 
nd Edition, T.W. Greene, P.G.M.Wuts WILEY-INTERSCIENCE) 0 
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»,7^-ttM^ mmm&m&, mm&&j*#i. mv&m, 
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#£0 (#l;tfc£s ;iftR#£& (09*. « N VJl^J h*— BUB 
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25 &MTMmv>;m) ; 
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t Vftm^±t?4 )VX (H I V) mm, AIDS; 

*^m&m®m®MMfcmfci L 3:!¥m^&£& D^A^tifc 

25 ^ifc?tfc^©#gWftJ (•y-l'l/>^>y) ©PI&STtcttU *^B^fi^M?Stt 

^;^T*S^t:^bTV^a#A^t^^3^bT%^¥?Stt&^)£b^ ^©3g3i£ 

14 



WO 02/06307 



PCT/JP01/05954 



m&mtzzt&rzzo c©i5fta*fe*»ini© rmx&fc^conm&ibj 

5 att^**fi^©*A»N M^i?T*£&©#&£^TtT?Clh#T*£So ft] 
-Oi/Xfc^ofc-W;^^*-^) ©#l s HVJ- 'J *v-A&^©$rbv^& 

10 fe^si^jffl-r^iii^Tt^o 

m b *: it &*m<Dm.i* * & & jk^j i:®^ t b x r % *m 

20 So FK 2 2 8*#-;Wfcgfcfci:*0jfifci\ #A3t£ : ?©S8^ii&&^fci:!i?S 
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•M&fcztiZo m^mxMB^o^mm^^mt-r^m^it. %mmxm. 
£ hubs & & ^ rt^©«A^K^3«t^ t 

5 -7;i/:*D (5-FC) ©^^^©^0*^$)^^ h ^>>^ 
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WtL&I L2 n I L 1 2«{^?) s T>^-fe>X?fr£^ (K-ras7>^ 

§ & o 



Sggftl : F R 1 3 5 3 1 3 Oil 




FR901228 

Mol. Wf., 540.70 



FR135313 

C24H 38 N 4 0 6 S 2 

Mol. WL, 542.71 



7 - 6 4 8 7 2 ^&$B©IBIB« bT 
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8*m%%amtLXm^tzo FR901228 ( 5 1.6mg> 9 5/zmo IK 
7k (4 0ml) £<fctf7-te h-b U;V (10ml) ©ill^tjfcs W h 

-;!/ (4 1 2mgs 2. 6 6mmo 1) £»U ^T—MSbfco sSgfc 

iD7-feh-h'j;i/^bfc^ iM^HPLC^ufe mm* 

5 2 0 %T-fe h- b U;i//0. 0 5% h 'J 7;^Pftl«\ M&5 0%T 

-b h - h U o . o 5 % h y 7 p MtMMt* * jveftfrfc it ) 0 
Bttfli'&tt*£#-r.5H£*ISJKU WitTFR 1 3 5 3 1 3^«h 

UT*#fc (14.8mgx »28.7%) 
'H-N MR (500MHz, DMF-d 7 ) 8:9.35 (1H, br s, SJftnllfe), 8.15 (1H, br 
10 d, J=9Hz, &gP>r#&), 8.01 (1H, br d, J=7Hz, ^M), 6.83 (1H, d, 3=7 

Hz, SStfeoTtfe), 6.81 (1H, q, J=7Hz), 5.72 (1H, m), 5.61-5.54 (2H, ■), 4.6 

0(1H, dd, J=10Hz, 5Hz), 4.55 (1H, m), 4.15 (1H, dd, J=9Hz, 8Hz), 2.97-2. 

88 (2H, m), 2.73-2.63 (2H, m), 2.55 (2H, m), 2.44 (1H, t, J=8Hz, 

m, 2.34-2.27 (3H, m), 2.20 (1H, m), 2.08 (1H, t, J=8Hz, ^W), 1.7 
15 2 (3H, d, J=7Hz), 0.98 (3H, d, J=7Hz), 0.95 (3H, d, J=7Hz), 0.88 (3H, d, 

J=7Hz), 0.87 (3H, d, J=7Hz) 

MS m/e 6 5 4 (M+TFA) 

HPLC^ft 

20 :YMC-PACK ProC18 (YMC Co., LtdK 4. 6x1 5 0mm 

$8ffi : 5 0%T-fe h- h »;;i//0. 0 5%fU7MD»i« 
mm : lml/& 
&fcB : 2 1 4 nnu 2 5 4nm 

u#mm:4. o i# m^mmoFR 9 0 1 2 2 8M®ftjfH$Ht£4. 27 

25 #) 

S^0iJlT"£f&LfcFR 1 3 5 3 1 3«5S©tX h >7=7 , -fef-7— Kffi^Stt 
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1 . rn.rn.un • mw&& 

( 1 ) mm 

5 *mmi±, 2%OFB S£^tfE Si%m (Flow laboratories # s «E S%n 

( 2 ) »J 

iS^h U^A^lO^^ftit), [ 3 H] D^Afci: AmershamttJ; D 

10 ( 3 ) 

'J^9 77- (pH6. 5) : lOmM T r i s - H C 1 (Sigma #) , 
5 0mMiM8tF'J«7A (^#<b#tt) * l%Tr it onX-1 0 0 (* 
mtmt) s 1 OmM (ifi#<b») . 8. 6%*>i*n- 

15 Ws»77-(pH7. 4) :.10mM Tris-HCl. 13 mM ED 
TA (Sigmaft) 

HDAM-y77-(pH7. 5) :15mM V >Mt> U £ A (¥#Mb3M±) „ 
5%^U-fen-;w 0. 2mM EDTA 

(4) [ 3 H] ^-fe^MbtX h>(D^M 

20 h >r7-fef7-MIJ:t^ [ 3 H] T-fe^MbtX h>fcj\ lx 

1 0 8 iOFM3Att (5 OmlOESSJttBS) £0. 5mCi/ml© 
[ 3 H] BMi- h 'J»>Ai:5mM©Bit h U^ACD#4T^s 3 7°C, 5%C 

VlMatlJtSittiDWlfeo Mt^JIrStt&O. 4 5/iCi/mgt 
25 * h>*C&ofc 0 

(5) «J; \)<D\lX h>*>^?n<DMm 
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(M. Yoshida £> s J. Biol. Chem. 265, 17174-17179 (1990)) 0 lxl 0 8 i@© 
[ 3 H] »K^-hU»>A-C»ttLfcFM3Aj|BIJB*iaiKU P B S T» 1 b 

^:^1f--£$c#bfco 10 0 OEHgTfl 0^BB3Si&l/TttS#t«)fcftN US'* 
5 7^77— T!3EK »V>t^s»7 7-1? lHlifc&bfco B^£0. 1ml© 

^tt) &*d;u 4°CT-ira^gbfeo mmm>m-ci5, ooohhes 5# 

fIB&»&U ittfc lmlfflTt h>*iO^.N -Bfc-2 0°Ct#t§ 

bfco «S««J*a«»J&«lt 15,0 0 OHHsx 1 0#H»'fobTiaJRl4fc*£ 
10 -Brfco 

(6) W^&©ffit^ h>7 J T-fe^-7— if©tttB 

Y9Xt^ h>5 s r*^7— Ktts FM3AiWlftJ;Dfi»«Ufe« 8 Lg©X 
h'^-i£ltffiT*Mi&iibfcFM3 A$]B§ (ESfgil!l4Lfc lxl 0 6 fla/ml 
©?iJg) SSifofcTHUKU 4 0mlOHDA^f77-l:«!»lfc. $BflS£ 
15 ^'7>X^ ; E^^-f1f--e«fe#b^^s IHIM&3 5, OOOxgtlO^S 

DElJRl/s lMS»2 0mlff'tt^^»lfeo fl^b 

S^DU Bfc£»A&3. 5M£T*±#2«-i:t£tK t7b>77^5 
— K4t*IB^*fco WlOml0HDAM977-CiiU B^V7 7- 
20 4 Lt»bTa*ftfeo 3a«f«H4s HDA^y7?--e|fiblfeo DEAE- 
•b^P-^ (DE 5 2. 2 5x8 5mm, Whatman *±) £ttU 3 0 0ml©N 
aC10'j-7-^yi>h (0-0. 6M) T'&fcBbfco txh>f7-fef 
7— l?Sttl± N 0. 2-0. 3M©NaC l$tfiEi^>>?>£-7©rSt$*:b 

25 g££*ifco 

4 >ul© [ 3 H] T-b^;Hbt^ h> (2500cpm/5//g) J:96//l 
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©lit* h >7^-fe^~ tfH#£*IfnU £ftfc«*©*i&itj&fc:&<5 
±B»3B0!fc:ftoTWRLfcFR 1 3 5 3 1 3®H©x*y-;Wgiftl # 1 &fln 
its 3 7-CT'l O^IBfi***^, HJiBttl Q/ul<Dmim&tQ 
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